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United States of America, do hereby deda^ 
the inventiOB, for which we pray that a patent 
nwy be granted to us, and the method by 

^•w" *° ^1?*^°'?^ ^ patticulaily 
desmbed in and by the foDowing atatement- — 

Tins mvcnaon relates to the production of 
hydrocarbons from wells and more particulailv 
» method and means for producing 
wdl fluids from a plurality of f oimations penc^ 
trated by a welL 

In weU drilling practice a single weU may 
traverse a pluraUty of fonnations which coit- 
tam oil or gas. It is often desirable m such 
cases to complete die weU for simultaneous 
production for more than one of the forma- 
tions penetrated. The conventional procedure 

fl""^**!! " « completion 

and flow from a lower formation throurfi the 

^wf i"^ ^ « higherTima- 

uon through tie amiuhis between the tubing 
«»d Msmg. Chokes are provided at the weU 
aeaa for separately reguhting the rates of flow 
«fte nro streams to conform to the aHowable 
pnxlucaon rates for each zone. 
. list inethod of dually completing 

nooucoon through the annulus is hazardous 
due to the faa that the fluid stream tends to 
Muse omTOtton and erosion of the casing. 
Z^l!^^^ possibility of a blow^ 
°L«>fnBnean loss of hydrocarbons to an 
iqjper formation. Also, it becomes neces- 
aiy to utilize gaa lift to effect flow from the 
wnnations, the gas lift can be applied for only 
mezoneatataneandtbatrailyman ineffi- 
^J!!^' «ns"?w«tly bodi produc 
Wm strata cannot be delated simukaneouslv 
fa many cases this results in taige quantmu 
of othi^wisc recoverable oil bdng Jrft m the 
reservoirs. A further tmsatisfactoiy condititm 



^JJ^ ^ '"^ »"^P>« to produce 

ft water. Due to inefficient flow m tte 

^fi^^^"- accumulates therein and 

Aus loads i^the well and stops the oil flow. 
Pm^on from that zone thin is gencraUy 
atondoned. L«er attempts to produ«S 
wch zone after the other zon^ haa become 

rften faa to restore the 
Sfifl another dniwbadt in convenC dS 
ommlenons resultt from paraffin accumulations 
in *f «nnuhB which are difficult to remove 

wde means for completmg a weU for simul- 
tueous productiwi from two or more zones 
ti^ ^- disadvantages of conven- 

?W *^,««'Pl«>ons such as those described 
S^'iP'i?"*" * » to provide means 
TL^^ *?^'»"WP1* ^ production fr^ 

a^Aat flow from a zone of relatively high 
prwme can be utilized to effea or aid tie 
flow inan one or more zones in which die 
PTOsure IS too low noimally to permit the 
desired rate of flow tiierefrom. *~ ' 
Operation of a weU accortUng to die inven- 
mvohes ti« use one%r more flX 
CMim.1 deviceJs heremafter described, which 
Meposmoned m the weU tubing adjacent the 
production formations. Fluids fr^ the forma- 
ooKpa^ as separate streams dirough die flow 
amtrol devices Md diereafier coiiningle in 
^e tobtng and flow from die tubing « the 

wefl head as a smgle stream. The flm? conttS 
dwcw eontam choice means which cause a 
fltnd stream from a zone of high pressure to 
undergo a sharp pressure drop^STtoW 
mnghng widi anodier stream. The resulting 
piCKOTe reducuon causes or fadUtates die flow 

whtively tow pressure. By operating m diis 
m^er oil from a high pr«Sure ^e will 
^e solution gas as die pressure is leduad 
md ^ Uftmg effect of die released gas and 
any free ^ alieady present in the oil stream 
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can be utflizcd to cffca or aid the flow frcwn 
at least one of the other zones. Production can 
be secured from any desired number of forma- 
tions simuhaneonsty, even though flow from 
5 some of them normally would not be obtained 
fxam a single completiQii well in such forma- 
tion. J 
The inventicMi is more specffically described 
with reference to the accompanymg drawings 

10 in which: . , » < 

Fig. 1 is a simplified cross-secaonal view of 
a wdl in which one type of the flow comiol 
device has been used for completing the well 
to produce from an upper zone through ports 
15 in the mbe and from a lower zone through the 
bottom end of the tubing. 

Figs. and 2— B, taken together, con- 
stitute Fig. 2 which is an elevatianal cross- 
secdMial view illustrating m detail a form of 
20 flow control device. , . 

Figs. 3, 4, 5 and 6 are cross-secaanal views 
of the device of Fig. 2 t^cen on the lines 3 — ^3, 
4 — 4, 5—5 and 6—6, respectively. 
Fig. 7 is a schematic iliustxatioa of a well 
25 traverdng two production zones and in which 
another form of flow control device is em- 
ployed. . , . 

Fig. 8 is an elevational cross-secaonal view 
illustrating in more detail the flow control 
30 device Aown in Fig. 7. 

Fig. 9 is a schematic illuscratiQa of a weil 
traversing two production zones the upper of 
whidi has insnffident pressuze to permit flow 
into the well tidnng and whidi has been pn>- 
35 vided widii means for intermittently forcing oil 
from tte upper zone into the tubing. 

Fig. 10 is a schematic illustration of a wdl 
completed for production from two zones in 
which means are provided for introdudng gas 
40 from the surface to aid in lifting the mixed 
streams of oil in the tubing. 

Referring now to Fig. 1, a well is shown 
which has a caang 10 which has been cemented 
in place in the usual marmer by cement body 
45 11. The weE traverses two production zones, 
ilhistrated as Zones A and whidi may be 
either gas or oil formations. The casing has 
been perforated for production from both zones, 
as illustrated by perforations 12 adjacent upper 
50 Zone A and perforations 13 adjacent lower 
Zone B. A tubmg string 14 is positioned in 
the ( ^fdfg and iJk annnhis therebetween is 
dosed off near the bottom of the tubing by 
means of packer 9. The mbmg carries a land^ 
55 ing nipple 15 adapted to receive the flow 
control device whidi is hdd in position by 
means of conventional latches 16 provided at 
the top of the device. The landing nipple is 
posidoned adjacent Zone A and contains portB 
60 17 for receiving fimd from the formatioa. 

The flow comrol device, which is positioned 
in the landing nipple in omventional manner 
by means of a wire line, omiprises a cylindrical 
housing 18 whidi forms an aimulus 19 with the 
65 landing nipple^ and which contains ports 20 



for passage of fluid from Zone A. Packmg 
means 21 positioned above and bdow the ports 
17 and 20 prevent fluid flow along the annuhis 
19 and require the fluid to flow through per- 
forations 20 in the honang. The boosmg con- 70 
tains a baffle member 34 whidi forms an 
annular upwardly extending flow channd 22 
that leads to a port 23 in transverse baffle 24. 
A lesilient chedc valve member having a drcu- 
lar edge 25 is provided in flow diannel 22 75 
to prevent baddow of fluid toward Zone A. 
Any downward flow of fluid from port 23 
causes tdgt 25 of the valve to move outwardly 
agamst the edge of the houang wall at 26 and 
dose the annular diannel, thus preventing 80 
downward flow. The check valve should be con- 
structed of a tough material, such as neoprene^ 
whidi is unaffected by well fluids and which 
has suffidem flexibility for movement of die 
edge 25 against the valve seat 26. 85 

The transvenc baffle 24 contains a second 
port 27 which is threaded for recdving a choke 
28 that serves to r^ulate the flow from the 
lower Zone B. Port 23 also may be threaded 
for receiving a diokc (not shown) m cases 90 
where the pressure in Zone A is high. Baffle 
24 has a cylindrical extension 29 poationed 
inside baffle 34 and "O" rings 30 are pro- 
vided for sealing the annulus therebetween. 
Eattension 29 thus forms a passageway leading 95 
to port 27 and diokc 28. 

In a lower part of housing 18 another baffle 
31 is positioned to form an annular flow 
channd 32, and anodicr resilient chedc valve 
33 is provided m the channd to prevent back- 100 
flow of fluid toward the lower Zone B. 

It may be seen that the device as above 
described provides two separate flow channels 
for the fluids from the two formations, which 
channels terminate adjacent each other in the 105 
wdl tubing at which point the flowing fluids 
mix with eadi other. The device also has the 
important feature of providing throttling means 
(Le., one or more chokes) for reducing the 
pressure of tixhti or both fluids prior to their 110 
admixing. It further indudes means for pre- 
venting backfiow to dther formation so that 
fluid nom one formation in no case can flow 
to and enter the other lormadon. 

For the purpose of iflustradng advantages 115 
of the present invention^ assume that Zone B 
of Fig. 1 is a high pressure oil zcme but diat 
Zone A has a pressure wWdi is too tow to over- 
come the hydrostatic head in the well and 
hence would not normally flow. The device of 120 
Fig. 1 can be employed so as to utilize the 
fluid flow from 2^e B to cause flow from 
Zone A. A choke 28 having an openmg of 
appropriate dze to secure the allowable rate 
of flow from the lower zone is placed in port 125 
27. Flow from the lower formation is then 
begun. The sharp pressure reduction resulting 
from passage of the fluid through choke 28 
causes fluid frcon die low pressure zone to 
flow through tltt control device and issue from IK 
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drop a the choke causes solutioag,^Vbe ^^j^?^ '^P*''^™*'* » ««i««>t check 

afready present in the ofl stream jirovides a abk dhokrl'o k • ^ 70 

hfting action whidi aids the flow of ^he mked fnr r«n» ir ^"^^ ^« « positioned 

sweams. When Zone B is a I,^ foSLT ^'^"5^*^ ^''^ fl«rid deriwd 

of oil from Zone A lite,^ is X^S' S^"^ /"""^ From the chofalg 

W Coatrol of the rate of floTC « Sd SM^.*^"* o^ntraT^^el 

S^of*^ „^ by regulatin^?^ Sm^^ SSg^, " ^'^^ '^'^ ~ " '5 

I»«sure of tlK flowmg stream at the well head. The Jiw^STT .. 

which gaerally can be done without suS enteSe dK, ^ ^uid 

nafl, alfcc^ the flow rate from the hS ^ k ti^^S^ ^'^ ^'^'"^ 

15 ^cssure ftraiation. Alternatively, control trf cLSel M tW-°' T^^^ ^ 

efiected by means of a choke of atroronriati. r««!IIwL^^^ ^* tennmates at the 

throat size in port 23. « appropnate w™"?* Pa«ag«ray 53 leading to the upw^^ 

By empk^g the device in the foregoing frislS^'^o'^''!?^^- iF^^l chZ«J 

ao maimtt ^mKhiatoncanbeaccompliA^^ a chlteSlolN"!*"^. "3 «=eive 

a "dead'^ame. ie., a zone which has insu^ abS to iSSr^A^"*." ^^S*^ 85 

offlot pressure normally to orercome the ^^im^^ ^"^u"^ °^ at 

hydrostatic head of the ralumn of^k Se hu^hL^ • "^"^ 'n™'"" 58 

wcLThe«dead-*a«iecaabeeiSertiteupD« tedZL^fV-^T"^" '^'^ ^5 to prevw 
25 «rWame and the device win work eS C^J^'^ P"^ 

as weU; provided that when it is tinTC EenS?^?o '"'^'^ indicated 90 

r%«°i"«=»'>ve enough pressure wpS ^L^L^'^-^if Tf^ « ^ top of the ^ 

^^^d to r.. to the fcvel of the control ^^^11'%^^^^' t& 

30 Inoneparticularlyusefulembodimentofthe sS k'^^^S'^^^^ «^ 

m^on, a pas sand penetrated ^^^oum with Fig. 1. One or more 95 

weU. which initiaUy was a single compl^ tioSfcS^iff "f* " appropriate loca- 

weU m an ofl zone, can be xtd& toXTS W » ^ for regulating or effea- 

from tfB ofl ronZ One or^*iflS ^ikTofl^d/lP^"^'^ ^ 

35 commonly are available in sinele cnmnb^Z! . aod/or gas. 

oa wel/when ^1^"%^^^ is S& 1°- T^' 7' " ^"-^ of a weU loo 

dropped enou^ that the desire«f^of &rS ada^ld tT^f '^Z/'^^' °^ 

flow cannot be maintained, a control device SaSteJ l^f ,J^- ^ f^*** "» " «de pocket 

such as that shown in Fie l can h^,^A^ ^ utilized for controUinc dieflow 

40 the weUtoobtaka'Sfof gT^^*'^ S^':LTT ^'^"^ '"^^^^ 

sand mto the weU tubing. The eas simd fnSS.f "5 zones. The weU nw 

beonewhichiseittorXviS^aTtbe^ SSl'^d'^''^.^ 60 passing throS 

md. Gas can be admitted to tte tubiSe S^if ^a?- '"'^ " «1 inside 

through a ^oke of the proper si^w 3 SkS^d^' ^^^^ « 

45 a gas rate Aat Witt effea tite desired iS ^ ^tt^^ ''■f'^''^^<^ ^ t>Amg 

action on the oU column. Thus energy derived M^ ilSSJ^'J P'^t mandrel 62h1 no 

from the gas reservoir can be utflizedto^^ K^'^^^*? *e tower zone. 

Je desired rate of flow from^^te^ SZ. fa^'fa^it* sT^ ^he ty^ 

formation. IIj ^."""^ '>8- * are positioned in ^ 

50 Referrmg nowto Figs. 2-6. amore detailed of eJS^£,** "^"^ '^^^ 

form of flow control device is shown Sfe w.^^S?!.""* *^ '''^ tool are 115 

adapted to be anchored in a conventioiSZd! W^„^ •?°P^?*^ Po«» flow of the " 
ingi^te as descriW in connection wKe T?»^ <^ have 

l.lTic device is landed in a nippWS Slft^ ^"^^ *° throuS 

55 side porta 41 for entrance of wll ftddiS R^J^! Amd passes to the tubing stri^ 

thefcrmationadjacmtowhiditiieSafe 120 

andmd. An elongated assembly 4?wWci "e^il?^ "^1? '^"^ ^»'«»8«na« can 

projMs through the bottom of iippfe To m fLTSIJ^w 

«A f°^J««^?» P"»^*s a chamid for upwarf fl^ tarn a «^ 
60 flow of fluid entering side ports 41 ^d a . 

separate channd for fl%v of £id from ^e or sho^ T^P^^ ^ '"'^ 125 

more towwprodnction zones whidi fluid tS^SS' iL*2?^ *S ?»«>««ood that 
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\axam in the an. By having the tools placed in 
the mandrel side pockets^ the tobmg string 
remains open and a wire line can be run to 
any desired depth without any necessity for 
5 previously removing tools placed above such 
depth. This is advantageous since it allows any 
tool to be polled from the well without disturb- 
ing any of the others. Thus any one of the 
producdon zones can be selecdvely addized, 
10 chemically mated or fractured whhout affect- 
ing any oi the other zones. For example, if it 
is deared to add^ Zone B, control tool 64^ 
would be removed and add would be pumped 
down the tubing and into the f ormatiDn throu^ 
15 the ports ia the mandrel and casng. The 
ched: valve 72 (Fig. 8) in control tool 64 
would prevent add from reaching Zone A. 
Likewise any desired formation can be selec- 
tively worked over or treated for sand control 
20 without removing the well tubing and without 
the possibility of damaging any other fomiation 
by introducing drilling mud into the well as 
done in conventional practice. 
Fig. 8 illustrates tool 64 and mandrel 62 in 
25 more detail The mandrel contains a cylindrical 
side pocket 63 a pordon of the left-hand edge 
of which merges into and is actually integral 
with the mandiel walL The mandrel contains 
perforations 65 for admission of the formation 
30 fluid. Tool 64 comprises a housing 66 having 
side ports 67 in fluid OHnmunication witli the 
mandrel perforations. At die upper part of the 
housing latch means 68 and a pulling head 
69, each of convendonal design, are provided. 
35 Sealing means 70 are provided above and 
below perforations 67 for sealing the annular 
space between the mandrd adc pocket 63 and 
housing 66. The housing provides a downflow 
diannd 71 in whidi is positioned resilient 
40 dicck valve member 72 to prevent backflow 
toward the formaticm. The ^annd terminates 
at the bottom of the tool in a choke 73 having 
throat 74 through which the foxmatian fluid 
issues into the. tubing string. 
45 Referring bade to Fig. 7, assume that Z<me 
A is a hi^ pressure oil zone and that Zone B 
is an oil zone having a low pressure such that 
it would not normally flow from a singiie com- 
pletion welL The pressure of Zone however, 
50 ^ suflSdetKt to lift its fiind to tiie level of Zone 
A. It is assimied In this mstance that the well 
tubing is plugged aS beneath Zone B. The 
arrangement ^own in Fig. 7 will permit pro- 
duction of oil from Zone B in addidon to 



Zone A. Flow of the Zone A oil through the 55 
diohe in the bottom of the upper control tool 
results in a reduced pressure in the tubing at 
this point. Some of die gas in soluticm in the 
Zone A oil prior to reducing its pressme will 
come out of solution and thus aid m lifting the 60 
Zone B oil to the top of the well. Thus a 
mixed stream of oil from the two zones can 
be withdrawn at the well head. By havmg the 
proper dK>ke size in the control tool adjacent 
Zone A, production from this zone at the 65 
deared or allowable rate can be obtained. The 
rate of flow from the lower zone can readily 
be regulated by appropriatdy setting the 
pressure in line 75 at the well head by means 
of back pressure vaWe 76. Alternatively, such W 
rate can be controlled by having a choke of 
the proper size ui the conud tool adjacent the 
lower zone. 

The foUowing is a spediic illustraticm of an 
embodiment of the present invention as it 75 
would be applied to a ^^'ell which penetrated 
two oil sands at depths of 8536 — 8544 and 
8626—8629 feet, respectively. The well had 
originally been dually completed in conven- 
tional manner for production from the upper 80 
zone through the annulus and from the longer 
zone through the tubing. The allowable pro- 
duction rates for the upper and lower zones 
were, rc^ecrivdy, 30 and 7 barrels per day. 
After producing in this manner for a period, M 
the well ceased to flow from the upper zone, 
due to a drop in its pressure. At that time the 
static bottom hole pressure for the upper zone 
was 2295 p.s.i.g. while the sutic and flowing 
bottom hole pressures for the lower zone were W 
3577 and 3551 p.s.i.g. 

The present invention can be applied to the 
above described well in the following manner 
to obtain production from the upper zone. In 
the perforated landing nipple in the tubing 95 
adjacent tiie upper zone a control device of the 
type sham in Fig. 2 is located. The device 
contains a choke of the appropriate size for 
maintaining the rate of flow from the lower 
zone at 7 bfurels per day. A badt pressure 100 
repilator, such as shown m Fig. 7, is provided 
in the flow line from the well tubmg to control 
the rate of productk>n from the upper zone. 
Varying the back pressure at the surface by 
means of the regulator will cause the flow rates 105 
from the two zones genmlly to approximate 
the foUowing values: 
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Surface pressure, 
p.s.Lg. 



Rate^ bbls. per day 
Zone Upper Zone 



10 



0 
100 
470 
600 
900 
1200 
1500 
1600 
2500 



Thus, by reguiatmg the pressure at the surface 
to a vahje shghtly less than 1200 p.8j.g., the 
aUowabte production rates can readUy be main- 
is tamed As producdoa in this manner continues 
and the formation pressures drop, the desired 
rates of production can be maintamed by 
decreasing the surface pressure by means d 
the regulator. 

A ^iF' ^ iiiustrates a weU which has been 
duafly completed in Zones A and B in the 
present invention and which is 
provided with means for admitting extraneous 
gas unto pressure to the annulus between the 

^ casmg 80 and the well tubing 81. The annulus 
IS SMled between the two zones by means of a 
packer 82 and the tubing string amtains a 
control device, shown generally at 83, such as 
tiie device shown in deiaU in Figs. 2— « Zone 
Aisa-dead-zooewhichhassuffid^^ 
to cause the hqmd to rise in the annulus to 
to level shown at 84 but msuffident to force 
the hqmd through the control device into the 

35 yr^o^^g- Al^^ weU head a gas supply 

S![!5"IT^^.^^^atimecoiLue^^^ 
miectmg and veatmg device 86. This de^ce 
alomately adouts gas under pressure into the 
annulus and then vents the gas through Ime 
40 1 ^ mtermittent pumping of 

83 mto the tubmg. The fluid from high 
pressure Zone B then serves as the means for 
flowing die annulus oil to the surface, UDon 

solution gas 

and the released gas aids in Kfting the miad 
oil streams dirough the tubing to the wcU head, 
Rg. 10 illusttates a wcU completed for pro- 

50 fSr''''^'??^^^^ A and Band provide 
I? ^^,?^™PlTO extraneous 
gas. Tins assembly can be utilized in cases 
whwe the wcU does not pass through a gas 
sand and ncidier zone has sufficient pres^e 
to make a flowmg welL The weU comprises a 

55 casmg 90 perforated adjacent Zones A aiS^B 
a tubing stong 91 carrying a control devic^ 

w^wecn Ztmes A and B and preferablv a 
packer 94 above die upper zone although the 
w totter pacto IS not essential. The tubing strine 
has a side pocket mandrel 95 above the uppS 
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7 
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84 
84 
84 
73 
51 
29 
7 
0 
0 



pa^er wluch is adapted to carry in its side 
IHJcket adevice 96 for admitting gas to the 
«rt«ng. The mandrel contams a port through 
1^ T ^ ^^ce 96. TOs 65 

cmtrol device of the 
W described m connecuon with He. 8, with 

£ii^*^' Altemadvely 
S^n! ""t^'y^.^^^^^^^onalgil 70 
.^^f^^*^"?^ "T^^ ^ ^ open when die 
inessiue m the annulus reaches a prcdeter- 
mnicd value Gas is admitted to tli t^f 
die amiulus through conduit 97 mider suffide^t 

S^^^ i^-i*^** ^ wdl tubing may 

with salt water, addWonid 80 

^ at Ughcr kvels in the ^bing strinj 
Tks would pemm unloading from t Si 
level and thus avoid having ro apply toohkh 

device 96 on a vwre line whenever it became 
dean4,le to gas lift from a higher levT^ 

-ffiX desenlicd hcre&i for 90 

effecmg multiple completion of 
^aneous flow througS the weU tn^X 
mmy advmtogcs over conventional oU field 
pwcu« WeU a^emblies provided in 
anowith the myention avoid the danger of 95 
OTTMion and erosion of the owing or d&te 
the disadvantages of multiple ttbiae strinfis 
rcquirmg specialized pack^and ^"^^ 
«iui^ent The inviSSoT pennitT^dS 
««^ddin«us depletion of any'S^ 100 
duoion fcimations timn«h a single string 

«ftiK separate streams from a multiple con^ 
pledMi wcU w done at the surface, pl^g of 
^chAes often occurs due to pa;^!^ 105 
nro or foimatmn of gas hydrates. ThSis 
"li^ *e present invwdom 

aa« the streams are choked within the contto 
• P^-^e formation where 
ine temperature is elevated so that neidier 110 

parafiSn deposition nor hydrate fc^timiS 
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occur. Numerous other advantages derived 
from the present iaventicn will be apparent to 
persons stalled in the art. 
WHAT WE CLAIM IS : — 
5 1. A device adapted to be positioned in well 
tubing adjacent an inlet pon therein for con- 
trolling flow of fluids into the tubmg from a 
plurality of formations which comprises a 
housing having, a side port for communication 
10 with said inlet port, means carried by tiic 
housing for recrievably loctoig the device adja- 
cent said mlct pon in the tubing, packing 
means for doang the annular ^ce between 
the housing and tubing above and below said 
15 ports, said houdng having an internal flow 
channel extending upwardly from its side port 
and a separate intonai flow channel for up- 
ward fluid flow from beneath the device, each 
of said channels communicating with a common 
20 fluid passa^ay leading to the well tubing, a 
resiliem check valve member m each of said 
channels for preventing downward fluid flow 
therein, and choke means in at least one of 
^d dsannels for reducing the pressure of fluid 
25 flowing therethrough. 

2. A wen flowing assembly for flow of fluids 
fiom a plurality of producdcn fonnations 
vi^di assembly comprises a well tubing having 
a side pocket mandrd adjaoenx an upper fonna- 
30 tioHj said mandrel having a port for flow of 
ftonadan fluid mto its side pocket, a housing 
positioned in the side pod^ and havmg a 
ade pore and a communicating uitemol flow 
diaiuiel escendmg through the housing, pa^- 
35 ing means between the side podcet and the 
housittg above and below said ports, a resilient 
check valve member in said channel for pre- 
vendng badcflow of fluid toward the formation, 
a dioke in said channel, and a second resilient 
40 dieck valve member m the well tubing beneath 
said mandrel for preventing backflow of fluid 
toward a lower formaticm. 

3. A well flowing assembly for flow of fluids 
from a plurality of production fonnations 
45 which assembly comprises a well tubing having 
a adc pocket mandrel adjacent an upper 
formation and another side podoet mandrel 
adjacent a lower formation, each of said 
mandrels having a port for entrance of forma- 
50 tion fluid mto its side pocket, a houang posi- 
ticmed in ^a rfi of said side podcets and having 
a side port and a communicating internal flow 
diannel extendmg through the housing, pack- 
ing means between each side pocket and hous- 
55 ing above and below said ports, a resilient 
ched^ valve member in each of said channels 
for preventing baciflow of fluid to a formation, 
and a choke in at least one of said diannels. 
4. Method of produdng a well which has 
60 been completed for production from a plurality 
of zones containing fluids under different 
pressures, said well having a wdl tubing con- 
taining entrance ports adjacem all of the aoone^ 
which comprises providing within the weU 
65 tubing a flow channel for fluid from a zone 



of relatively high pressure and a separate flow 
channel for fluid from a zone of relativelj; low 
pressure, said channels communicating widi a 
common fluid passageway, flowing a stream 
of fluid from the zone of high pressure toward 70 
said common passageway, reducing the pressure 
of the fluid ahead of said passageway to a 
value less than that of the low pressure zone, 
whereby a stream of fluid is caused to flow 
from such low pressure zone toward said 75 
common passageway, mixing said streams in 
the common passageway and withdrawing the 
mixmre from the welL 

5. Method according to Qaim 4 additionally 
comprising controlling the rate of flow from 80 
the low pressure zone by regulating the flowing 
pressure of said mixture at the locus of with- 
drawal from the welL 

6. Mcdiod of produdng a well traversing 
two oil zones one of winch has sufficient pres- 85 
sure normaUy to flow from the well and the 
other of which has insuffident pressure norm- 
ally to permit tbe desired rate of flow there- 
from, said wdl having a well tubing containmg 
entrance ports adjacem both zones, which 90 
comprises providhig withm the well mbing a 
flow' (iannel from one of said zones and a 
separate flow channel from the other, said flow 
channels commimicating with a common fluid 
passageway adjacent the upper zone, flowing 95 
oil from the hi^ pressure zone toward said 
common passageway, reducing the pressure of 
the flowmg oil ahead of such passageway to a 
value less than that of the low pressure zone, 
whereby solution gas is released from liquid 100 
phase, flowing ofl from the low pressure zone 
into said passageway and therein admixing the 
same with the fluid from the hi^ pressure 
zone, and utilizing the lifting action of the 
released gas to flow the mixture up the tubing 105 
and from the wdL 

7. Method according to Qaim 6 additionally 
comprising controlling the rate of flow from 
the low pressure zone by regulating the flow- 
mg pressure of said mixture at the locus of 110 
withdrawal from the well. 

8. Method of producing a weU traverang a 
high pressure gas zone and an oil zone which 
has insufficient pressure normally to permit the 
deared rate of flow therefrom, said well having 115 
a well tubing comaining entrance ports adja- 
cent both zones, whidi comprises providbg 
^vithm the wdl tubing a flow channel from one 
of said zones and a separate flow channel from 
the other, said flow diannds communicatmg 120 
with a conamon fltud passageway adjacent the 
upper zone> flowing gas from the gas zone to- 
ward said common passageway, redudng the 
pressure of the gas ahead of such passageway 
to a value less than that of the low pressure 125 
zone, whereby oil flows from the oil zone into 
said passageway, and uulizing the lifting action 
of the gas to flow the oil up the tubing and 
from the well. 

9. Method for producmg a well frcwn an 13C 
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upper zone having a pressure insufficient to 
pennit the desired rate of fluid flow therefrom 
and a lower zone of high pressure in a cased 
weu having a packer positioned between the 
two zones in the annulus between the casing 
and well tubing and having an entrance port 

"Jr'j ^ "PP» zone wSch 

metnod Mmpnses providing a one-way channel 
rrom said port to a common fluid passageway 
m Hit tubing, flowing fluid from the lower zone 
vp the tubmg toward said common passaee- 
way, throtthng such flowing fluid ahead of 
said ^geway to regulate its rate of flow, 
whereby the pressure of such fluid is reduced 
to a value mtermediate the pressures of said 
zone, alternatively introduciDg and withdraw- 
ing ps under pressure to the top of said 
amutos, wtereby fluid in said annulus from 
the i^per fonnation is intermittently forced 
ttaougji said one-way channel into said 
common p^ageway, and withdrawing the 
resultmg fluid mizture from tiie top of the 
tubing. 

10. A weU assembly for producing a wefl 
from an upper zone of low pressure and from 
a lower zone of high pressure which comprises 
a caang perforated to permit flow from said 
ames, a well tubing within the casing having 

^Sn^Kl'"**".*" "PP« «»»'^> a packer 
poanoned between the two zones in the annulus 
bttween the casing and tubing, means in the 
tubmg adjacent the upper zone providing a 

common flmd passageway in the tnbjj^g, means 
fluwIiJl PT^^°8 a sepamte channel for 
fluid flow fnan the lower zone to said common 
paKagCTray, means for reducing the pressure 
of the flmd from the lower zone ahead of the 
passageway, and means for altetnarely intro- 
duong and withdrawing gas into the top of 
said annulus to imennitteatily force fluid from 
the annuhis throu^ said flow port 

11. Method of producing a well from two 
zones havmg different pressures each insufS- 
aent to rause flow from the well at the desired 
rat^ said weU having a casing perforated at 
«^ of said zones and a tubing containing 
cMTMice ports adjacent each of the zoaS, 
which comprises providing within the well 
oibmg a flow channel for fluid from 
Me <rf the zones and a separate flow 
^ for fluid from the ^ 
MU mamels communicating wiA a com- 

tte zone of higher pressure toward said 
commoB passagevray, reducmg the pressure of 
££itw'!?f "f** P»«aeeway to a value 
^^-9^ ^ ^ whereby 

10^,1 flow from sue? 



^ng^ die mixture np the tubing and from 

» ^^t!' flowing assembly for producing 
a weU from two zones having differem pressuni 
which com^ises a casing perforated at said 
zones, a tubmg within the casing containine 
eroance pons adjacent said zones, means 
vmhm ^ tubmg forming sqiarate flow 
diannels frran said entrance ports hading to 
a common flmd passageway, resilient check 
vahe means in eadi of said channels to prevem 
Sfi^ll .fonnations, and meSs for 
tiirottling the fluid m the channel from the 
tormation of higher pressure ahead of said 
passageway to reduce its pressure to a value 
lower than that of the lower pressure fonnation. 

It ' flowmg assembly for producing 
a weu fnm two zones hamg different 
pressures eadi msuflicient to cause flow from 
the weU at the desired rate which compitesa 
^g perforated at said zones, a tubing^Si 
the casmg containing entrance ports adjacent 
said zones, means within the tubing fotming 
separate flow channels from said entrance portt 
leading to a common fluid passageway, lisili. 
ent check valve means in each of said chamiek 
to prevent backflow to the formations, means 
for throtdmg the fluid in the channelfrom the 
formation of higher pressure ahead of said 
passageway to reduce its pressure to a vahie 
kwer than that of the lower pressure formation, 
means for introducing gas under pressure imo 

^^Tf'^^'^ ^ casing, and 

mms for mjectmg such gas into the wbing 

above said separate flow channels. 

14. A device adapted to be positioned in 

wdl tubmg adjacent a side inlet port therein 

from a phirahty of formations which com! 
^SMa housing, means carried by the housing 
for retnevably locMng the device adjacem^d 
mto port m the tubing, packing means for 
^»mg ^ armular ^ace between the housing 
and tubing above and below said inlet port, i 
port m the housmg adapted to cooperao^with 
P^t to permit fluid flW^om a 
f^tion, baffle means within the hou^g 

from Mid housmg port and a separate flow 
^ for fluid flowing SZ 
beneath the housing, said chamids taifaS 
mdioke ports posmoned adjacent to eaJ 
Wh(^ and resihent dieck valve means 

«f «^ channeb^o pre^ 
downward flow therein. prevent 
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- i.»«uu ui jiuia 18 caused to flow from snch a nInrauS, 7 * . ™^ tutung from 

low pitsjup zone lowarf said common^^ LiS^ fonnations constructed and 

way, mamg said streams Son J?^' sabsamtiaay as herein 125 

PasajgcwayandflcmingthemiinmeuS U^Zf^^'^t^'^^^'^^'^ 

l^v^the caang and tubm^ ^'S^^ 10 of the accompanying 

same mto said nuxrure in the tubing, theiSiy 16 A mprhnrf «f a • 

5, mcreoy le. A method of produang a wcU which 130 
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has beea completed for production from a ing drawings, 
plurality of zones containing flmds under wuttb * padrpr 

lifferena pressures substantiaUy as herein ^^^\^^pf„^ a^SP' 

^■bed ^ rcfeienees to Figure 1 or oS^"*? i^^^^ r 2 

F&. 2A. 2B and 3-6, or Figures 7 and 27, Cheery Lane. Lond^, W.C2: 
sIVFi^ 9 or Figure id of the accompany- Agents fo r the Apphcants. 

LeamtagioB Spa: Printed for Her Majesty's Slatioi«y Offieci, by ^ ^^^^^Ima 
iSSSby TTie Patent Officii 25, Scwthampton Buildings. London. W.CA faun irindi 

copies may be obtainea. 
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